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SLOT DIE COATING APPARATUS of ink applied to a substrate in real time and is capable of 
thinly and uniformly applying ink to the substrate . 

TECHNICAL FIELD 
SUMMARY OF INVENTION 

The present invention relates to a slot die coating appa 
ratus , and more particularly , to a slot die coating apparatus Technical Problem 
which is capable of monitoring a state of a slot die and a state 
of ink applied to a substrate in real time and is capable of The present invention has been made in an effort to solve 
uniformly and thinly applying ink to the substrate . the above problems , and an object of the present invention 

is to provide a slot die coating apparatus which is capable of 
BACKGROUND ART monitoring a state of a slot die and a state of ink applied to 

a substrate in real time and thinly and is capable of uni 
Recently , printed electronics technology for manufactur formly applying ink to the substrate by controlling the 

ing electronic devices by a method of forming various operation of the slot die and the transfer of the substrate by 
patterns by printing functional ink ( hereinafter , collectively capturing the state of the slot die and the state of the ink 
referred to as ink ) on various types of substrates has attracted applied to the substrate by using an image capturing unit 
attention . while a coating process using the slot die is performed . 

Such printed electronics technology has an advantage that The technical objects of the present invention are not 
the manufacturing process is not complicated , as compared limited to the above - mentioned object , and other technical 
with photolithography technology that has been used for objects will be clearly understood from the following 
forming patterns on a substrate . Further , a roll - to - roll print description by those skilled in the art . 
ing apparatus that prints functional ink on a roll - shaped film 
or web ( hereinafter , collectively referred to as a film ) con Solution to Problem 
tinuously supplied further increases production efficiency of 25 
electronic devices by a rapid production speed due to a In order to achieve the above objects , a slot die coating 
continuous process . apparatus according to an embodiment of the present inven 

In general , the roll - to - roll printing apparatus performs a tion includes : a slot die configured to perform a coating 
coating process of applying ink so as to perform a printing process by applying ink to a substrate ; an image capturing 
process on a film . Such a coating process may be performed 30 unit disposed adjacent to the slot die and configured to 
by a gravure method , a rotary screen method , a slot die capture a state of the slot die and a state of ink applied to the 
method , or the like . Among them , the coating method using substrate during the coating process ; and a control unit 
a slot die has advantages in that coating can be performed configured compare an image captured by the image 
over a wide width all at once , there is no change in ink capturing unit with a reference image and control an opera 
viscosity , no foreign matter is introduced , and the reproduc- 35 tion of the slot die and a transfer of the substrate . 
ibility of ink coating is excellent . The image capturing unit includes : at least one first 
Meanwhile , printing accuracy is very important so as to camera disposed at at least one end of both ends of the slot 

manufacture an electronic device by using a printed elec die and configured to capture a meniscus of ink discharged 
tronics technology that prints ink on a substrate . In general , from the slot die ; and at least one second camera disposed 
an electronic device requires a printing accuracy of several 40 at at least one of a front end and a rear end of the slot die and 
to several tens of microns ( um ) . configured to capture a shape of coating bead between the 

In general , a slot die coating apparatus , which performs a slot die and the substrate , and the control unit compares the 
slot die coating process , requires ink to be thinly and meniscus of the ink captured by the at least one first camera 
uniformly applied to a substrate so as to improve the printing with a first reference image , compare the shape of the 
accuracy of an electronic device . To this end , it is important 45 coating bead between the slot die and the substrate captured 
to quantitatively adjust ink supplied to a slot die according by the at least one second camera with a second reference 
to a coating process condition and to coat a thin ink film to image , and controls the operation of the slot die and the 
a desired thickness by adjusting a gap between the slot die transfer of the substrate . 
and the substrate . The image capturing unit further includes a capturing 
However , the conventional slot die coating apparatus 50 driving unit configured to drive the at least one second 

adjusts a supply amount of ink in a state in which the coating camera to reciprocate along a length direction of the slot die . 
process is temporarily stopped through the state of the The slot die includes : a first body having a length corre 
substrate on which the coating process is performed , or sponding to a width of the substrate and defining a space in 
adjusts a gap between the slot die and the substrate . Due to which the ink supplied from the outside is accommodated ; 
this , the conventional slot die coating apparatus cannot cope 55 a second body having a length corresponding to the first 
with various changes in the process condition during the body and forming a discharge port , through which the ink is 
coating process on the substrate , and thus , the coating discharged , when coupled to the first body ; and at least one 
uniformity of ink cannot be maintained . diffuser disposed adjacent to the discharge port and config 

In particular , in the case of a slot die coating apparatus ured to diffuse the ink discharged through the discharge port . 
used in a conventional roll - to - roll printing apparatus , when 60 The slot die further includes a shim plate disposed 
a film is deformed during a coating process due to external between the first body and the second body and having a 
conditions such as heat or humidity and thus a register error plurality of slits opened in a downward direction at positions 
occurs , a transfer speed and a tension of the film change for adjacent to the discharge port . 
register control . Consequently , it has been difficult to thinly The slot die coating apparatus according to an embodi 
and uniformly apply ink to the substrate . 65 ment of the present invention further includes a slot die 

Therefore , there is a need for a slot die coating apparatus driving unit connected to the slot die and configured to move 
which is capable of monitoring a state of a slot die and a state the position of the slot die by driving the slot die according 
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to a result of the comparison between the image captured by FIG . 2 is an exploded perspective view schematically 
the image capturing unit and the reference image . illustrating an example of a slot die constituting a slot die 

The slot die coating apparatus according to an embodi coating apparatus according to an embodiment of the present 
ment of the present invention further includes a pattern invention . 
capturing unit disposed adjacent to the slot die and config FIG . 3 is an exploded perspective view schematically ured to capture at least one coating pattern provided in the illustrating another example of a slot die constituting a slot substrate during the coating process , wherein the control die coating apparatus according to an embodiment of the unit compares the coating pattern captured by the pattern present invention . capturing unit with a reference pattern and controls the 
operation of the slot die and the transfer of the substrate . FIG . 4 is a front view schematically illustrating an 

The pattern capturing unit includes : at least one third 10 example of an image capturing unit constituting a slot die 
camera disposed at a front end of the slot die along a transfer coating apparatus according to an embodiment of the present 
direction of the substrate and configured to capture a first invention . 
coating pattern provided in the substrate before the coating FIG . 5 is a side view schematically illustrating an example 
process ; and at least one fourth camera disposed at a rear end of an image capturing unit constituting a slot die coating 
of the slot die along a transfer direction of the substrate and 15 apparatus according to an embodiment of the present inven 
configured to capture the first coating pattern and a second tion . 
coating pattern provided in the substrate after the coating FIG . 6 is a perspective view schematically illustrating 
process , wherein the control unit compares the first coating another example of an image capturing unit constituting a 
pattern captured by the at least one third camera with a first slot die coating apparatus according to an embodiment of the 
reference image , compare the first coating pattern with the 20 present invention . 
second coating pattern captured by the at least one fourth FIG . 7 is a perspective view schematically illustrating a 
camera , and controls the operation of the slot die and the structure in which a slot die coating apparatus according to 
transfer of the substrate . an embodiment of the present invention includes a slot die Specific matters of the embodiments are included in the driving unit . detailed description and the drawings . FIG . 8 is a view schematically illustrating a configuration 

Advantageous Effects of Invention of a roll - to - roll printing apparatus including a slot die 
coating apparatus according to an embodiment . 

The slot die coating apparatus according to an embodi FIG . 9 is a perspective view schematically illustrating a 
ment of the present invention can monitor the state of the structure in which a slot die coating apparatus according to 
slot die and the state of ink applied to the substrate in real 30 an embodiment of the present invention includes a pattern 
time and thinly and uniformly apply ink to the substrate by capturing unit . 
controlling the operation of the slot die and the transfer of FIG . 10 is a view schematically illustrating an example in 
the substrate by capturing the state of the slot die and the which a pattern capturing unit of a slot die coating apparatus 
state of the ink applied to the substrate by using the image according to an embodiment of the present invention cap 
capturing unit while the coating process using the slot die is 35 tures a coating pattern . 
performed . 

In addition , since the image capturing unit is configured DESCRIPTION OF EMBODIMENTS 
by the first camera that captures the meniscus of the ink 
discharged from the slot die and the second camera that Hereinafter , preferred embodiments of the present inven 
captures the shape of the coating bead between the slot die 40 tion will be described in detail with reference to the accom 
and the substrate , the slot die coating apparatus according to panying drawings in such a manner that the present inven 
an embodiment of the present invention can monitor the tion can be easily carried out by those skilled in the art to 
state of the slot die and the state of the ink applied to the which the present invention pertains . substrate in real time during the coating process . Detailed description of well - known functions and struc Furthermore , since the diffuser for diffusing the ink is 45 tures incorporated herein may be omitted to avoid obscuring provided in the discharge port of the slot die , the slot die the subject matter of the present invention . This aims to omit coating apparatus according to an embodiment of the present 
invention can further improve the coating uniformity of the unnecessary description so as to make the subject matter of 
ink with respect to the substrate . the present invention clearer . 
Moreover , since the operation of the slot die and the For the same reason , some of elements are exaggerated , 

transfer of the substrate are controlled in real time by 50 omitted , or simplified in the drawings , and in practice , the 
capturing the coating pattern provided in the substrate by elements may have sizes and / or shapes different from those 
using the pattern capturing unit while the coating process shown in drawings . The same reference numbers are used to 
using the slot die is performed , the slot die coating apparatus refer to the same or like parts throughout the specification 
according to an embodiment of the present invention can and the drawings . 
control the register with respect to the film - type substrate , 55 Hereinafter , a slot die coating apparatus 1 according to 
thereby improving the quality of products produced through embodiments of the present invention will be described in 
the coating process . detail with reference to the accompanying drawings . 

The effects of the present invention are not limited to the FIG . 1 is a perspective view schematically illustrating a 
effects mentioned above , and other effects can be clearly configuration of a slot die coating apparatus according to an 
understood from the description of the claims by those 60 embodiment of the present invention . 
skilled in the art . As illustrated in FIG . 1 , the slot die coating apparatus 1 

according to an embodiment of the present invention may 
BRIEF DESCRIPTION OF DRAWINGS include a slot die 100 , an image capturing unit 200 , and a 

control unit 300 . 
FIG . 1 is a perspective view schematically illustrating a 65 The slot die 100 may perform a coating process by 

configuration of a slot die coating apparatus according to an applying ink to a substrate 10. As described above , the 
embodiment of the present invention . coating process using the slot die 100 has advantages in that 
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coating can be performed on the substrate 10 having a wide As illustrated in FIG . 2 , the first body 110 and the second 
width all at once , there is no change in ink viscosity and no body 120 may be formed so long as to have a length 
introduction of foreign matter because ink is not exposed to corresponding to a width of the substrate 10 and formed to 
air in the process of supplying ink from an ink storage tank have a cross - section that becomes narrower in a downward 
( not illustrated ) to the slot die 100 , and stability and repro- 5 direction . In addition , a cavity 111 in which ink supplied 
ducibility of ink coating is excellent . from the outside is accommodated may be formed in the first 
As illustrated in FIG . 1 , the slot die 100 may form an ink body 110. When the first body 110 and the second body 120 

accommodation space ( 111 of FIG . 2 ) which is defined by are coupled to each other , a discharge port 112 through 
coupling a first body 110 and a second body 120 , and a which ink is discharged in a downward direction may be 
discharge port ( 112 of FIG . 2 ) through which ink is dis- 10 formed . Although FIG . 2 illustrates an example in which the 
charged to the substrate 10. A detailed structure of the slot discharge port 112 is formed only in the first body 110 , the 
die 100 will be described in detail with reference to FIGS . present invention is not limited thereto . The shape and the 

formation position of the discharge port 112 may be vari 2 and 3 . ously modified by those skilled in the art . The image capturing unit 200 may be disposed adjacent to The at least one diffuser 130 may be disposed at a position the slot die 100 and may capture a state of the slot die 100 adjacent to the discharge port 112 and may diffuse ink 
and a state of ink applied to the substrate 10 during the discharged through the discharge port 112. As such , since the 
coating process . The image capturing unit 200 may use a diffuser 130 which assists in diffusing the ink is provided in 
complementary metal - oxide semiconductor ( CMOS ) cam the slot die 100 , it is possible to uniformly apply the ink 
era , a charge - coupled device ( CCD ) camera , or the like . As 20 discharged from the discharge port 112 of the slot die 100 to 
illustrated in FIG . 1 , the image capturing unit 200 may the substrate 10 . 
include a plurality of cameras 210 , 220 , and 230 at positions As illustrated in FIG . 2 , the diffuser 130 may use a 
adjacent to the slot die 100. Each of the cameras 210 , 220 , plurality of spherical bodies regularly arranged at the dis 
and 230 may capture a state of the slot die 100 and a state charge port 112 of the slot die 100. This is because the ink 
of ink discharged from the slot die 100 and applied to the 25 can be easily diffused and flowed into gaps between the 
substrate 10 by capturing a gap between the slot die 100 and plurality of spherical bodies regularly arranged . In addition , 
the substrate 10 at a predetermined position . A detailed each of the spherical bodies constituting the diffuser 130 
structure of the image capturing unit 200 will be described may be made of a ceramic material . This is because the 
in detail with reference to FIGS . 4 and 5 . spherical body made of the ceramic material is not corroded 

Referring to FIG . 1 again , the control unit 300 may be 30 by the ink due to its excellent corrosion resistance . Although 
connected to the slot die 100 and the image capturing unit FIG . 2 illustrates an example in which the diffuser 130 
200 and may compare an image captured by the image includes the plurality of spherical bodies made of the 
capturing unit 200 with a reference image and control the ceramic material , the present invention is not limited thereto . 
operation of the slot die 100 and the transfer of the substrate The diffuser 130 may be variously modified by those skilled 
10. That is , the control unit 300 may receive a captured 35 in the art . 
actual image from the image capturing unit 200 during the Meanwhile , as illustrated in FIG . 2 , a supply hole 113 may 
coating process , compare the received captured actual image be formed at an upper end of the first body 110 , and the 
with the preset reference image , determine a state of the slot supply hole 113 is connected to a pipe to which the ink is 
die 100 and a state of ink applied to the substrate 10 , and supplied from the ink storage tank ( not illustrated ) provided 
control the operation of the slot die 100 and the transfer of 40 at the outside . 
the substrate 10 so that the actual image is matched with the FIG . 3 is an exploded perspective view schematically 
reference image . illustrating another example of the slot die constituting the 

For example , the control unit 300 may adjust a flow rate slot die coating apparatus according to an embodiment of the 
of ink supplied to the slot die 100 or may adjust a position present invention . 
of the slot die 100 , so as to adjust a state of ink discharged 45 FIG . 3 illustrates an example of a structure in which a 
from the slot die 100 and applied to the substrate 10 . shim plate 140 is further included in the structure of the slot 
Alternatively , the control unit 300 may adjust a transfer die 100 illustrated in FIG . 2 . 
speed of the substrate 10 so as to adjust a state of ink The shim plate 140 may be disposed between the first 
discharged from the slot die 100 and applied to the substrate body 110 and the second body 120 , and a plurality of slits 
10. Although not illustrated , a substrate transfer unit ( not 50 141 opened in a downward direction may be formed at 
illustrated ) for transferring the substrate 10 may be provided positions adjacent to the discharge port 112. As illustrated in 
at a position adjacent to the slot die coating apparatus 1 FIG . 3 , the shim plate 140 may have a thin plate shape 
( below the slot die coating apparatus 1 in the example of formed to have substantially the same as the coupled surface 
FIG . 1 ) , and the control unit 300 may be connected to the of the first body 110 and the second body 120 , and the 
substrate transfer unit to adjust the transfer speed of the 55 plurality of slits 141 may be formed in a downward direction 
substrate 10 . at regular intervals . Upper ends of the plurality of slits 141 

Hereinafter , the structure of the slot die 100 provided in formed in the shim plate 140 may communicate with the ink 
the slot die coating apparatus 1 according to an embodiment accommodation space ( cavity ) 111 formed in the first body 
of the present invention will be described in detail with 110 , and lower ends thereof may communicate with the 
reference to FIGS . 2 and 3 . 60 discharge port 112 formed in the first body 110 . 

FIG . 2 is an exploded perspective view schematically Meanwhile , the image capturing unit 200 of the slot die 
illustrating an example of the slot die constituting the slot die coating apparatus 1 according to an embodiment of the 
coating apparatus according to an embodiment of the present present invention may include at least one first camera 210 
invention . disposed at at least one end of both ends of the slot die 100 , 

FIG . 2 illustrates an example of a structure in which the 65 and at least one second camera 220 and 230 disposed at at 
slot die 100 includes a first body 110 , a second body 120 , least one of a front end and a rear end of the slot die 100 
and at least one diffuser 130 . along the transfer direction of the substrate 10 . 
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That is , the first camera 210 may be disposed at all or part is matched with the second reference image . For example , as 
of both ends along a length direction of the slot die 100 illustrated in FIG . 5 , the control unit 300 may adjust the 
formed to be long and may capture a meniscus of ink height of the slot die 100 so that an actually captured gap G1 
discharged from the slot die 100 , and the second cameras between the slot die 100 and the substrate 10 is matched with 
220 and 230 may be disposed at all or part of both sides 5 a gap GO in the normal condition . Alternatively , as illustrated 
along a width direction of the slot die 100 and may capture in FIG . 5 , the control unit 300 may adjust a flow rate of the 
a a shape of coating bead between the slot die 100 and the ink 20 supplied to the slot die 100 or a transfer speed of the 
substrate 10. The first camera 210 and the second cameras substrate 10 so that an actually captured side edge Ml ' of 
220 and 230 may be provided in plurality if necessary . coating bead of the ink 20 is matched with a side edge MO ' 

The control unit 300 may compare the meniscus of ink 10 of coating bead in the normal condition . 
captured by the at least one first camera 210 with a first Meanwhile , FIGS . 1 , 4 , and 5 illustrate an example in 
reference image , compare the shape of the coating bead which one first camera 210 is provided at one end of the slot 
between the slot die 100 and the substrate 10 captured by the die 100 , and two second cameras 220 and 230 are provided 
at least one second camera 220 and 230 with a second at both ends of the slot die 100 , but the number and the 
reference image , and control the operation of the slot die 100 15 arrangement form of the first camera 210 and the second 
and the transfer of the substrate 10 . cameras 220 and 230 may be variously modified by those 

Hereinafter , the structure and the operation of the image skilled in the art . 
capturing unit 200 provided in the slot die coating apparatus Meanwhile , the image capturing unit 200 of the slot die 
1 according to an embodiment of the present invention will coating apparatus 1 according to an embodiment may further 
be described in detail with reference to FIGS . 4 and 5 . 20 include a capturing driving unit 240 that drives at least one 

FIG . 4 is a front view schematically illustrating an second camera 220 to reciprocate along the length direction 
example of the image capturing unit constituting the slot die of the slot die 100 . 
coating apparatus according to an embodiment of the present FIG . 6 is a perspective view schematically illustrating 
invention , and FIG . 5 is a side view schematically illustrat another example of the image capturing unit constituting the 
ing an example of the image capturing unit constituting the 25 slot die coating apparatus according to an embodiment of the 
slot die coating apparatus according to an embodiment of the present invention . 
present invention . Unlike the image capturing unit 200 illustrated in FIGS . 

FIGS . 1 , 4 , and 5 illustrate an example in which one first 1 , 4 , and 5 , the image capturing unit 200 illustrated in FIG . 
camera 210 is disposed at only one end of both ends of the 6 may include one second camera 220 and a capturing 
slot die 100 , and two second cameras 220 and 230 are 30 driving unit 240 that drives the second camera 220 to 
disposed at the front end of the slot die 100 along the transfer reciprocate along the length direction of the slot die 100 . 
direction of the substrate 10 . That is , the two second cameras 220 provided in the 
As illustrated in FIG . 4 , the first camera 210 may be image capturing unit 200 illustrated in FIGS . 1 , 4 , and 5 are 

disposed such that a capturing direction thereof faces the fixed to both sides of the slot die 100 to capture a gap 
discharge port 112 along the length direction of the slot die 35 between both sides of the slot die 100 and the substrate 10 , 
100 , and may capture , in real time , the meniscus M1 of the but the image capturing unit 200 illustrated in FIG . 6 may 
ink 20 discharged from the slot die 100 and applied to the capture a shape of coating bead between the slot die 100 and 
substrate 10 during the coating process . the substrate 10 with respect to the entire slot die 100 while 

The control unit 300 may compare the actually captured one second camera 220 reciprocates between both sides of 
meniscus M1 of the ink 20 with a first reference image MO 40 the slot die 100 by the capturing driving unit 240 during the 
preset with respect to a normal condition , determine a state coating process . 
of the slot die 100 and a state of the ink 20 applied to the Although not illustrated in detail , the capturing driving 
substrate 10 , and adjust a flow rate of the ink 20 supplied to unit 240 may include a driving actuator 241 that generates 
the slot die 100 and a transfer speed of the substrate so that a straight or rotating driving force , and a fixing block 242 
the actually captured meniscus M1 of the ink 20 is matched 45 that fixes the second camera 220 , is connected to the driving 
with the first reference image MO . actuator 241 , is driven by the driving actuator 241 , and 

In addition , as illustrated in FIG . 5 , the second cameras reciprocates between both sides of the slot die 100. Prefer 
220 and 230 may be disposed such that a capturing direction ably , the driving actuator 241 may be implemented by using 
thereof faces the discharge port 112 along the width direc a linear motion system that converts a rotating driving force 
tion of the slot die 100. Two second cameras 220 and 230 50 generated by a driving motor ( not illustrated ) into a straight 
may be disposed on both sides of the discharge port 112 driving force by a ball screw ( not illustrated ) . 
elongated along the length direction of the slot die 100. The Meanwhile , the slot die coating apparatus 1 according to 
second cameras 220 and 230 may capture the shape of the an embodiment of the present invention may further include 
coating bead between the slot die 100 and the substrate 10 a slot die driving unit 400 that is connected to the slot die 
in real time during the coating process . For example , as 55 100 and moves the position of the slot die 100 by driving the 
illustrated in FIG . 5 , the second cameras 220 and 230 may slot die 100 according to the result of comparison between 
capture the gap between the slot die 100 and the substrate 10 the image captured by the image capturing unit 200 and the 
and the meniscus of the ink 20 discharged from the slot die reference image . 
100 in real time during the coating process . FIG . 7 is a perspective view schematically illustrating a 

The control unit 300 may compare the actually captured 60 structure in which the slot die coating apparatus according to 
shape of the coating bead between the slot die 100 and the an embodiment of the present invention includes a slot die 
substrate 10 with a second reference image preset with driving unit . 
respect to a normal condition , determine a state of the slot As described above , the control unit 300 may compare the 
die 100 and a state of the ink 20 applied to the substrate 10 , images captured by the image capturing unit 200 during the 
and control the operation of the slot die 100 and the transfer 65 coating process , that is , the meniscus of the ink 20 dis 
of the substrate 10 so that the actually captured shape of the charged from the slot die 100 ( first camera 210 ) and the 
coating bead between the slot die 100 and the substrate 10 shape of coating bead between the slot die 100 and the 
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substrate 10 ( second cameras 220 and 230 ) with the refer provided in the film F during the coating process . The 
ence image , determine a state of the slot die 100 and a state pattern capturing unit 500 may use a CMOS camera , a CCD 
of the ink 20 applied to the substrate 10 , and adjust the camera , or the like . 
position of the slot die 100 so as to control the operation of FIG . 9 is a perspective view schematically illustrating a 
the slot die 100 . 5 structure in which the slot die coating apparatus according to 

As illustrated in FIG . 7 , the slot die driving unit 400 may an embodiment of the present invention includes a pattern 
be connected to the slot die 100 and drive the slot die 100 capturing unit , and FIG . 10 is a view schematically illus 
so as to adjust the position of the slot die 100. Although not trating an example in which the pattern capturing unit of the 
illustrated , the slot die driving unit 400 may straightly move slot die coating apparatus according to an embodiment of the 
the slot die 100 in directions of three axes , that is , an X - axis 10 present invention captures a coating pattern . 
( for example , the transfer direction of the substrate 10 ) , a As illustrated in FIG . 9 , the pattern capturing unit 500 

may include at least one third camera 510 disposed at the Y - axis ( for example , the width direction of the substrate 10 ) , front end of the slot die 100 along the transfer direction of and a Z - axis ( for example , the vertical direction ) , and may the film F , and at least one fourth camera 520 disposed at the 
rotate or tilt the slot die 100 around a specific axis on a 15 rear end of the slot die 100 along the transfer direction of the 
vertical plane or a horizontal plane . The slot die driving unit film F. 
400 may use a linear motion system so as to move the slot As illustrated in FIG . 10 , the third camera 510 may 
die driving unit 400 in the directions of the three axes , and capture a first coating pattern P1 provided in the film F 
may use a combined linear motion system as well as various before the coating process , and the fourth camera 520 may 
types of actuators such as a driving motor or a rotating 20 capture the first coating pattern P1 and a second coating 
cylinder so as to rotate or tilt the slot die 100 . pattern P2 provided in the film F after the coating process . 
Meanwhile , as described above , in the case of the roll The first coating pattern P1 means a pattern coated by a 

to - roll printing apparatus that performs the coating process coating process before a specific coating process is per 
by using the slot die 100 , a film - type substrate 10 ( herein formed , and the second coating pattern P2 means a pattern 
after , collectively referred to as a film F ) may be deformed 25 coated by the specific coating process . In another example , 
by external conditions . Thus , in order to improve the coating the first coating pattern P1 and the second coating pattern P2 
uniformity of the ink 20 , it is necessary to determine a state may mean a separate mark printed in advance on the film F , 
of the film F , as well as the state of the slot die 100 and the regardless of the coating process . 
state of the ink 20 applied to the film F during the coating FIGS . 9 and 10 illustrate an example in which one third 
process . 30 camera 510 is arranged at the front end of the slot die 100 

FIG . 8 is a view schematically illustrating the configura and one fourth camera 520 is arranged at the rear end of the 
tion of the roll - to - roll printing apparatus including the slot slot die 100 , but the present invention is not limited thereto . 
die coating apparatus according to an embodiment . The number and the arrangement form of the third camera 
As illustrated in FIG . 8 , the roll - to - roll printing apparatus 510 and the fourth camera 520 may be variously modified by 

may include a film transfer unit 30 for transferring the film 35 those skilled in the art . 
F to the slot die coating apparatus . The film transfer unit 30 As illustrated in FIG . 10 , the control unit 300 may 
may include an unwinder 31 , a rewinder 32 , and a plurality compare the first coating pattern P1 captured by the at least 
of transfer rollers 33 , 34 , and 35 . one third camera 510 with a first reference pattern PO , 

The unwinder 31 may be disposed adjacent to the slot die compare the first coating pattern P1 with the second coating 
coating apparatus 1 and may supply the film F to the slot die 40 pattern P2 captured by the at least one fourth camera 520 , 
coating apparatus 1 by continuously unwinding the film F. In determine the state of the film F according to the transfer of 
addition , the rewinder 32 may be disposed adjacent to the the film F , and control the unwinder 31 , the rewinder 32 , and 
slot die coating apparatus 1 and may continuously rewind the plurality of transfer rollers 33 , 34 , and 35 to adjust the 
the film F supplied after the coating process has been position of the slot die 100 or the transfer speed of the film 
finished in the slot die coating apparatus 1 . 45 F. 

In addition , the plurality of transfer rollers 33 , 34 , and 35 That is , in the case of the slot die coating apparatus 1 
may be disposed between the unwinder 31 and the slot die illustrated in FIGS . 8 to 10 , it is possible to control the 
coating apparatus 1 , between the slot die coating apparatus operation of the slot die 100 and the transfer of the film F by 
1 and the rewinder 32 , and the like and may guide the determining the state of the slot die 100 and the state of the 
transfer of the film F. 50 ink 20 applied to the film F by using the meniscus of the ink 

Although not illustrated in detail , the control unit 300 may 20 and the shape of coating bead between the slot die 100 
perform control so that the transfer speed of the film F and the film F , which are captured by the image capturing 
supplied from the unwinder 31 to the slot die coating unit 200 including the first camera 210 and the second 
apparatus 1 and the transfer speed of the film F recovered cameras 220 and 230 , and determining the state of the film 
from the slot die coating apparatus 1 to the rewinder 32 are 55 F by using the first coating pattern and the second coating 
constantly maintained . In addition , although not illustrated pattern , which are captured by the pattern capturing unit 500 
in detail , a tension measurement unit ( not illustrated ) such as including the third camera 510 and the fourth camera 520 . 
a load cell may be provided between sections where the film As described above , in the case of the slot die coating 
F is transferred , that is , the unwinder 31 , the slot die coating apparatus according to an embodiment of the present inven 
apparatus 1 , the rewinder 32 , and the plurality of transfer 60 tion , it is possible to monitor the state of the slot die and the 
rollers 33 , 34 , and 35 . state of the ink applied to the substrate in real time and thinly 
As illustrated in FIG . 8 , in a case where the slot die and uniformly apply the ink to the substrate by controlling 

coating apparatus 1 according to an embodiment of the the operation of the slot die and the transfer of the substrate 
present invention is applied to the roll - to - roll printing appa by capturing the state of the slot die and the state of the ink 
ratus , the slot die coating apparatus 1 may further include a 65 applied to the substrate by using the image capturing unit 
pattern capturing unit 500 that is disposed adjacent to the while the coating process using the slot die is performed . In 
slot die 100 and captures at least one coating pattern addition , since the image capturing unit is configured by the 
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first camera that captures the meniscus of the ink discharged at least one first camera disposed at at least one side end 
from the slot die and the second camera that captures the of the slot die and configured to capture a meniscus of 
shape of coating bead between the slot die and the substrate , ink discharged from the slot die ; 
the state of the slot die and the state of the ink applied to the at least one second camera disposed at at least one of a 
substrate can be captured and monitored in real time during 5 front end and a rear end of the slot die relative to a 
the coating process . In addition , since the diffuser for transfer direction of the substrate and configured to 
diffusing the ink is provided in the discharge port of the slot capture a shape of coating bead and a gap between the 

slot die and the substrate ; and die , it is possible to further improve the coating uniformity 
of the ink with respect to the substrate . Furthermore , since an image capturing driver configured to drive the at least 
the operation of the slot die and the transfer of the substrate 10 one second camera to reciprocate along a length direc 

tion of the slot die , are controlled in real time by capturing the coating pattern wherein the electronic controller is configured to compare provided in the substrate by using the pattern capturing unit 
while the coating process using the slot die is performed , it the meniscus of the ink captured by the at least one first 

camera with a first reference image , and compare the is possible to control the register with respect to the film 
type substrate , thereby improving the quality of products 15 shape of the coating bead and the gap between the slot 
produced through the coating process . die and the substrate captured by the at least one second 
Meanwhile , the coating apparatus that performs the coat camera with a second reference image , and the elec 

ing process on the substrate by using the slot die has been tronic controller is configured to control the operation 
described as an example , but the present invention is not of the slot die , the vertical position of the slot die , and 

the transfer of the substrate according to a comparison limited thereto . The present invention can be applied to 20 
various processes and technical fields as long as the appa result of the electronic controller by adjusting at least 
ratus performs a process on a substrate by discharging ink by one of an ink flow rate , a slot die height , or a transfer 
using a slot die . Furthermore , the coating apparatus that speed of the substrate . 

2. The slot die coating apparatus of claim 1 , wherein the performs the coating process on the film - type substrate by slot die comprises : using the slot die in the slot die coating apparatus has been 25 
described as an example , but the present invention is not a first body having a length corresponding to a width of 
limited thereto . The present invention can be applied to the substrate and defining a space in which the ink 

supplied from an outside source is accommodated ; various processes and technical fields as long as the appa 
ratus performs a process on a substrate by discharging ink by a second body having a length corresponding to the first 
using a slot die . body and forming a discharge port , through which the 
Meanwhile , preferred embodiments of the present inven ink is discharged , when coupled to the first body ; and 

tion have been described and illustrated in the drawings . at least one diffuser disposed adjacent to the discharge 
Although specific terms are used herein , all such terms are port and configured to diffuse the ink discharged 
intended to have the same meaning as commonly understood through the discharge port . 
in order to fully convey the concept of the present invention 35 3. The slot die coating apparatus of claim 2 , wherein the 
and for better understanding of the present invention and slot die further comprises a shim plate disposed between the 
should not be taken as limiting the scope of the present first body and the second body and having a plurality of slits 
invention . It is apparent to those skilled in the art that various opened in a downward direction at positions adjacent to the 
modifications or alterations can be made thereto without discharge port . 
departing from the scope of the present invention . 4. The slot die coating apparatus of claim 1 , further 

comprising a pattern capturer disposed adjacent to the slot 
INDUSTRIAL APPLICABILITY die and configured to capture in real time at least one coating 

pattern provided in the substrate during the coating process , 
The present invention is applicable to technical fields wherein the electronic controller is configured to compare 

relating to a slot die coating apparatus , and more particu- 45 the at least one coating pattern captured by the pattern 
larly , to a slot die coating apparatus which is capable of capturer with a reference pattern and controls in real 
monitoring a state of a slot die and a state of ink applied to time the operation of the slot die and the transfer of the 

substrate . a substrate in real time and is capable of uniformly and 
thinly applying ink to the substrate . 5. The slot die coating apparatus of claim 4 , wherein the 

pattern capturer comprises : 
The invention claimed is : at least one third camera disposed at the front end of the 
1. A slot die coating apparatus comprising : slot die along the transfer direction of the substrate and 
a slot die configured to perform a coating process by configured to capture a first coating pattern provided in 

the substrate before the coating process ; and applying ink to a substrate ; at least one fourth camera disposed at the rear end of the an image capturer disposed adjacent to the slot die and 55 
configured to capture an image in real time showing a slot die along the transfer direction of the substrate and 
state of the slot die and a state of the ink applied to the configured to capture the first coating pattern and a 
substrate during the coating process ; second coating pattern provided in the substrate after 

an electronic controller configured to compare the image the coating process , 
wherein the electronic controller is configured to compare captured by the image capturer with a reference image 60 

and control in real time an operation of the slot die , a the first coating pattern captured by the at least one 
vertical position of the slot die , and a transfer of the third camera with a first reference image , compare the 
substrate ; and first coating pattern with the second coating pattern 

a slot die driver connected to the slot die and configured captured by the at least one fourth camera , and control 
to move the vertical position of the slot die by driving 65 the operation of the slot die and the transfer of the 

substrate . the slot die , 
wherein the image capturer comprises : 

40 
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